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(54) Abstract Title 

Intelligent car battery jump leads which warn against and stop series battery connection 

(57) Cables for connecting a failing car battery 1 12, 122 in parallel to a normal car battery 1 1 1, 121 so as 
enable jump starting, have circuitry to ensure correct connection of positive and negative cables to the 
positive and negative battery terminals. A relay RY1 2141 is switched on by transistor circuitry 34 to close and 
to thus connect the positive cables only if triggering elements HC1 HC2 341 342 are forward biased by the 
correct connection of the.cables to the respective battery terminals. The relay remains open if either pair of 
cables for the failing or normal side are reversed. One-way biased indicating elements, 21 1 212 such as LEDs 
are connected across the positive and negative cables for both the failing side and normal side. A buzzer and 
one-way indicating means 213 2131 2132 are reverse connected on the failing side of the cables. A power on 
one-way indicating means 346 may be connected to the relay switch on circuitry 34. 
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INTELLIGENT CAR BATTERY- 
CHARGING CABLE DEVICE 

BACKGROUND OF THE INVENTION 

5 

The present invention relates to an intelligent car 
battery-charging cable device, and more particularly to an 
intelligent car battery-charging cable device including multiple 
groups of circuits which are connected to indicate the powered on 

10 state and achieve an idlenessproof effect . The charging cable device 
further includes an cooperative protection device Tor ensuring 
triggering so that the charging cable device has an intelligent 
idlenessproof protection function. Only when all the positive and 
negative electrodes of both the normal ends and failing power end 

15 are correct 3y connected, the ci rcui t between the normal and fai 1 ing 
power ends is closed for charging operation. In case of incorrect 
connection, the circuit between the normal end and failing power 
ends remains open so as to avoid short circuit and a warning signal 
indicating the incorrect connection is emitted for a user to remove 

20 the incorrect connection. 

Fig. 1 shows the conventional power cables for connecting the 
bat tery of a car to external power supply . Two ends of two paral lei 
cables 5 are respectively equipped with clips 51, 52, 53, 54. The 

25 two clips 51, 52 on one side of the two cables 5 are used to 
respect i vely cl ip two elect rodes of the external normal power supply, 
while the two clips 53, 54 on the other side of the two cables 5 
are used to respectively correspondingly clip the positive and 
negat ive electrodes of the fai 1 ing bat tery for charging the bat tery . 

30 By such measure, the correct connection positions are not clearly 



indicated. Therefore, in the case that the application environment 
Sacks sufficient i 1 1 uminat ion or the user is not ful ly acknowledged 
in elect rici ty\ it often takes place that the posi t ive and negat i ve 
electrodes are reversely connected to damage the normal circuit 
sys tern. 

Fig. 2 shows a prior DC power connecting cable device of this 
applicant. The DC power connecting cable device has a function of 
idlenessproof indication for eliminating the problem of the 
conventional power cables. A light emitting diode ( LED ) 61 is 
forwardly connected between the positive and negative power cables 
5. The clips at the normal power end are used to clip the positive 
and negative electrodes of the normal power source, whereby the LED 
61 has a forward bias and emits light so as to indicate the correct 
clipping state of the cable clips at the normal power end. In 
addition, at the normal power end, another LED 62 is serially 
connected with a test conductive plate 7. When the test conductive 
plate 7 contacts with the negative electrode of the failing power 
source, a forward bias is produced to make the LED 62 emit light 
so as to detect the negative electrode of the failing power end. 
Therefore, the incorrect connection of the positive and negative 
terminals of the power cables. Such structure can achieve an 
idlenessproof function. However, the operation of such device is 
troublesome and the device lacks protection design for avoiding 
damage caused by incautiously incorrect connection. In order to 
eliminate the shortcoming of such device, the applicant developed 
an improved device as shown in Fig. 3. In the improved device, a 
breaker ( not shown ) is disposed between the normal and failing 
power ends of the positive and negative power cables 5. Two LEDs 
63, 64 on two sides of the breaker are forwardly connected wi th the 




positive and negative electrodes of two ends, whereby the LED on 
one side can have forward bias to emit light for indicating the 
correct clipping state of the cable clips at the normal power end, 
whi le the LED on the other side can emi t 1 ight to indicate the correct 
5 cl ipping state of the cable cl ips at the fai 1 ing power end. In case 
of incorrect connection at the failing power end, the breaker can 
open the ci rcui t of the power cables at the normal and fai 1 ing power 
ends so as to protect the power sources from being damaged due to 
incorrect connection. In addition, a buzzer 8 is backward connected 

10 between the positive and negative power cables at the fai ling power 
end for emi 1 1 ing a warni ng sound in the case of incorrect connect ion 
at the fai 1 ing power end. Such device provides a protection function 
and a warning function. However, all the above power cable devices 
have normally close current circuits. The two types of connection 

15 circuits of Figs. 1 and 2 cannot provide any protection in case of 
incorrect connection. This may lead to short circuit and damage the 
power sources at two ends. The improved device ofFig.3hasa breaker 
for opening the circuit in case of short circuit so as to protect 
the power sources and activate an alarm to emit warning sound. 

20 However, the improved device can cut off the current only when 
detect ing the short ci rein t so as to minimize the damage of the power 
sources at two ends. This still pertains to a passive protection 
ci rcui t so that the power sources at two ends wi 1 1 be still affected 
by the instantaneous short circuit. Furthermore, incase that the 

25 breaker is damaged or malfunctions, the straight short circuit or 
poor contact may even seriously damage the power sources at two ends . 

SUMMARY OF THE INVENTION 

30 It is therefore a primary object of the present invention to 
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provide an inte) 1 igent car bat tery- charging cable device including 
two positive power cables and two negative power cables for normal 
power end and fai 1 i ng power end and pos i t i ve and negat i ve connect ing 
cl ips respect ively disposed at the ends of the posi t i ve power cables 

5 and negat i ve power cables . A protection device is connected between 
the positive and negative power cables of the normal and failing 
power ends. When all the connecting clips at both the normal and 
failing power ends are correctly connected, the powered on state 
is shown. In case of incorrect connection, a warning signal is 

10 emitted. A relay closing device is disposed in the circuit. A 
triggering device serves to generate a triggering signal to the 
relay closing device for closing the ci rcui t between the normal and 
failing power ends for charging operation. The triggering device 
is connected between the positive and negative electrodes of the 

15 normal and failing power ends and only when all the positive and 

negative electrodes of the normal and failing power ends are 

» ... 

correctly connected, the triggering device emits a triggering 
signal to make the relay closing device close ihe ci rcui t . Therefore, 
the circuit is intelligently protected from being damaged caused 
20 by short circuit due to mi sconnect ion. 1 

It is a further object of the present invent ion to provide the 
above intelligent car battery-charging cable device in which a 
one-way conductive light emitting element is forwardly connected 
25 between the triggering device and the relay closing device. When 
the two devices are forwardly powered on, the one-way conductive 
light emitting element emits light for indicating the correct 
connect ion . 

30 The present invention can be best understood through the 
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following description and accompanying drawings wherein: 



BRIEF DESCRIPTION OF THE DRAWINGS 

Pig. i is a perspective view of a conventional car 

battery-charging cable device; 

Fig. 2 is a perspective view of a prior car battery-charging 

cable device; 

Fig. 3 is a perspective view of an improved prior car 
battery-charging cable device; 

Fig. 4 is a circuit diagram of the present invention; 
Fig. 5 is a perspective view of the present invention; and 
Fig. 6 shows an application of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Please refer to Figs. 4 and 5. The intelligent car 
battery-charging cable device of the present invention includes 
positive power cables 11 and negative power cables 12 for norma! 
power end and failing power end and normai end connecting clips 111, 
121 and failing end connecting clips 112, 122 respectively disposed 
at the ends of the posi tive power cables 11 and negative power cables 
12. The connecting clips serve to clip the positive and negative 
electrodes of the normal and fai ling power sources such as batteries. 
In addition, multiple groups of circuits ( such as 20, 30, 40 shown 
in Fig. 4 ) are combined between the above power cables 11, 12. The 
main circui t 20 is connected between the normal end connecting clips 
111, 121 and failing end connecting clips 112, 122. An indicating 
protection device is installed in the circuit 20. The indicating 
protection device is composed of a normal end indicating unit 211, 
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a failing end indicating unit 212. a warning unit 213 and a reiay 
closing unit 214. Each of the normal end indicating unit 211 and 
the failing end indicating unit 212 is composed of a voltage drop 
element ( resistor as shown in Fig. 4 ) and a one-way conductive 
light emitting element ( 1 ight emi t t ing diode as shown in Fig. 4 ). 
The resistor and light emitting diode are forwardly connected 
between the positive and negative power cables of the normal power 
end and the failing power end. When the normal end connecting clips 
111, 121 or failing end connecting clips 112, 122 are correctly 
connected with the positive and negative electrodes of the power 
source ( such as the battery 9 shown in Fig. 6 ), the ! ight emi tt ing 
element is powered on to emit light so as to indicate the correct 
connection of the normal end connecting clips 111, 121 or failing 
end connecting clips 112, 122. Reversely, in case of incorrect 
connection of the normal end connecting clips 111, 121 or failing 
end connecting clips 112, 122, the one-way conductive light emitting 
element makes it impossible to close the circuit so that the light 
emi tt ing element will not be powered on to emit light. The warning 
unit 213 is backward connected between the positive and negative 
power cables of the failing end indicating unit 212. The warning 
unit 213 is composed of a voltage drop clement backward serially 
connected wi th a one-way conductive light emi t ting element 2131 and 
a parallel buzzer 2132. In the case of backward connection of the 
failing power end, the warning unit 213 is powered on to indicate 
the backward connection and emit a warning sound. When the normal 
end connecting clips 111, 121 or failing end connecting clips 112, 
122 are reversely connected with the power source, the above two 
indicating uni ts 21 1 , 212 cannot emi t 1 ight to indicate the correct 
connection as well as the warning unit 213 will accept the 
misconnected power to form a backward powered on state. The light 
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emitting unit 2131 of the warning unit 213 at this time emits a 
warning light and the buzzer 2131 emits a warning sound. The relay 
closing uni t 214 is bridged between the posi tive and negative powers 
of the normal and failing power ends. A normally open switch 2141 
5 control led by a relay element 2142 serves to relay close the ci rcui t 
between the normal end and failing end. The normally open switch 

2141 is installed between the posi tive power cables 11 of the normal 
and fai 1 ing ends and is kept open in normal state. The relay element 

2142 i s connected wi th the normal ly open swi tch 2141 and a t riggering 
I device 34. When the triggering device 34 receives a current signal 

of correct clipping of the connecting clips 111, 121, 112, 122 of 
the normal end and failing end, the triggering device 34 generates 
a triggering current to activate the relay closing device 214 to 
close the normally open switch 2141 so as to close the circuit 

15 between the normal end and failing end for charging. Reversely, in 
case of mi sconnect ion of any of the connect ing cl i ps , the t riggering 
device 34 cannot generate the triggering current to activate the 
relay closing device 214 to close the normally open switch 2141. 
Therefore, the circuit between the normal end and failing end 

20 remains open. The t rigger ing device 34 is composed of two detective 
triggering elements 341, 342 ( photocoupl i ng transistors as shown 
in Fig. 4 ) and a closing triggering element 343 ( transistor as 
shown in Fig. 4 ). The detective triggering elements 341, 342 are 
respectively connected with the forward closing circuits 30, 40 

25 between the positive and negative connecting clips 111, 121, 112, 
122 connected to the normal end or failing end to be forward closed 
and triggered by the forward closing circuits 30, 40. The triggered 
closing circuit 344 of the two detective triggering elements 341, 
342 is kept connected with the triggering contact point of the 

30 closing triggering element 343. The triggered closing circuit 345 
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of the closing triggering elements 343 is connected with the 
triggering circuit of the relay closing device 214. Accordingly, 
After the pos i t i ve and negat i ve connec t i ng c 1 ips 111, 121 , 112, 122 
of the normal end and failing end are all correctly connected, the 
5 two forward closing circuits 30, 40 both have forward closing 
current so that the two detective t riggering element s 341, 342 of 
the triggering device 34 respectively trigger and close the above 
triggered closing circuit 344. The closing current signal is 
transmitted to the triggering contact point of the closing 

10 triggering element 343 to trigger and close the triggered closing 
c i rcui t 345 the reof . An act i va t ing current i s generated to the rc 1 ay 
closing device 214 so as to trigger and close the normally open 
switch 2141 and close the entire charging circuit. Reversely, in 
case of incorrect clipping of any of the connecting clips, at least 

15 one group of the two detect i ve triggering elements 341 , 342 of the 
triggering device 34 is not forward powered on so that no current 
passes through the triggering closing circuit 344 and the closing 
t riggering element 343 is unable to trigger and close the triggering 
circuit of the relay closing device 214. Therefore, the normally 

20 open switch 2141 is open and the charging circuit between the 
positive electrodes of the normal end and the failing end is open. 
Therefore, the damage of power sources caused by short circuit due 
to incorrect connection can be avoided. 

25 Furthermore, it is known from the aforesaid that there are 

three groups of circuits combined between the power cables 11, 12 ? 
in which the main circuit 20 having indicating protection device 
i s connected between the pos i t i ve and negat i ve connect ing cl ips 111, 
121 ,112, 122 of the normal end and fai 1 ing end. The other two forward 

30 closing circuits 30, 40 are respectively connected to the two 
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detective t rigger ing elements 341 , 342 of the triggering device 34. 
One circuit 30 is forwardly connected between the positive and 
negative connecting clips 111, 121 at the normal power end, while 
the other ci rcui t 40 i s connected between the posi t i vc and negat i ve 
5 connecting clips 112, 122 at the fai 1 ing end. According to the above 
arrangement, the two power cables 11, 12 at each connect ing end have 
double wires which are combined together ( referring to Fig. 5 ). 

In addition, a power on indicating unit 346 is forwardly 
10 connected between the relay closing device 214 and the triggering 
device 34. The power on indicating unit 346 is composed of a voltage 
drop element and a one-way conduct i ve light emi 1 1 ing e 1 emen t whi ch 
are serially connected. When the triggering device 34 triggers the 
relay closing device 214, the one-way conductive light emitting 
15 element i s forwardly powered on to emi t 1 ight for indicat ing a user 
of the powered on state. 

In use , the normal end connect i ng ci ips 1 1 1 . 121 of the pos i t i ve 
and negative power cables 11, 12 are used to clip the positive and 

20 negative electrodes of the normal power source ( such as a good 
battery or a DC output terminal of a rectifier ). In the case of 
correct clipping, the indicating protection device between the 
pos 1 1 ive and nega t i ve power cables 11,12 under a forward bi as wi 1 1 
forwardly power on the light emitting element of the normal end 

25 indicating unit 211 to emit light for indicating the correct 
connection at the normal end. At the same time, the other forward 
closing circuit 30 between the positive and negative electrodes of 
the normal power is forwardly powered on to power on the detective 
triggering element 341. However, in case of incorrect connection 

30 of the positive and negative connecting clips 111 , 121 of the normal 
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end, the one-way conductive elemeni connected with the normal end 
indicating unit 211 and the detective triggering element 341 is 
under backward bias and will not emi t 1 ight or be triggered. At this 
time, the 1 ight emi 1 1 ing diode 2131 and buzzer 2132 of the warning 
5 unit 213 of the main ci rcui t 20 wi i 1 be act i vaied by the mi sconnected 
power source to emi t 1 ight and warning sound. The connection of the 
fai 1 ing end is si mi lar to the above. The t rigger ing device 34 cannot 
be triggered due to the above situation so that the relay device 
214 also cannot be powered on so that the device is intelligently 

10 protected from being damaged caused by short circuit due to 
mi sconnec t ton. Only after the positive and negative eiectrodes of 
the normal and failing power ends are correctly connected, the 
t r i ggeri ng devi ce 34 wi 1 1 t r i gger and act i vat e the rel ay devi ce 214 
to close the normal 1 y open swi tch 2141 . At this t ime , the ci rcui t s 

15 20, 30 and 40 combined in the power cables IK 12 are closed to 
electrically connect the two power ends for charging operation. 

The above embodiments are only used to illustrate the present 
invention, not intended to limit the scope thereof. Many 
20 modi f icat i ons of the above embodiments can be made wi thout depar t ing 
from the spirit of the present invention. 
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WHA T IS CLAIMED IS: 



Intelligent car battery-charging cable device comprising two 
positive power cables and two negative power cables for normal 
power end and failing power end and positive and negative 
connecting clips respectively disposed at the ends of the 
posi t i ve power cables and negative power cables , a relay closing 
device being bridged between the positive and negative 
electrodes of the normal and failing ends, whereby when a 
triggering device receives a signal of correct clipping of both 
the normal end and fai 1 ing end, a t rigger i ng s ignal is generated 
to power on the relay closing device so as to close the circuit 
between the normal end and the fai 1 ing end and reversely, in case 
of incorrect connect ion of any of the normal end and the fai 1 ing 
end. the triggering device is unable to activate the relay 
closing device and the ci rcui t between the normal end and fai 1 ing 
end remains open so as to protect the circuit from being damaged 
caused by short circuit due to mi sconnect ion. 

Intelligent car battery-charging cable device as claimed in 
claim 1, wherein an indicating unit is forwardly connected 
between the positive and negative power cables of at least one 
of the normal end and the failing end. 

Intelligent car battery-charging cable device as claimed in 
claim 1 , wherein a warning unit is connected between the posi tive 
and negative power cables of the failing end, the warning unit 
being activated by backward bias. 

Intelligent car battery-charging cable device as claimed in 



cl. 2, wherein a warning uni t is connected between the posi t i ve 
anu ;egat ive power cables of the failing end. the warning unit 
being activated by backward bias. 

intelligent car battery-charging cable device as claimed in 
claim 3, wherein the warning unit includes a displaying section 
composed of a voltage drop element and one-way conductive light 
emitting element which are serially connected. 

Intelligent car battery-charging cable device as claimed in 
claim 4, wherein the warning unit includes a displaying section 
composed of a voltage drop element and one-way conductive light 
emitting element which are serially connected. 

Intelligent car battery-charging cable device as claimed in 
claim 5, wherein the warning unit includes an alarm section 
formed by a buzzer. 

intelligent car battery-charging cable device as claimed in 
claim 6, wherein the warning unit includes an alarm section 
formed by a buzzer. 

Intelligent car battery-charging cable device as claimed in 
claim 1, wherein the relay closing device is composed of a 
normal ly open swi tch and a relay element which are connected wi th 
each other , the normal ly open swi tch being ins tal led between the 
positive power cables of the normal end and the failing end, 
whereby when triggered by the triggering device, the normally 
open switch is closed to close the circuit. 



12 



10. Intel ligent car battery-charging cable device as claimed in 
claim 1, wherein the triggering device is composed of two 
detective triggering elements and a closing triggering element, 
the vol tage drop element and the one-way conductive element being 
serially connected and respectively connected between the 
positive and negative power clips of the normal end and failing 
end to form forward closing circuits, the forward closing 
ci rcui ts serving to respectively closing and control 1 ing the two 
detective triggering elements, a triggered closing circuit of 
the two detective triggering elements being kept connected wi th 
a triggering contact point of the closing triggering element, 
a triggered closing circuit of the closing triggering elements 
being connected wi th the t riggering ci rcui t of the relay closing 
device, whereby after the posi tive and negative connect ing cl ips 
of the normal end and failing end are all correctly connected, 
the two detective t rigger i ng element s are respectively triggered 
and closed by forward closing current so that the triggering 
closing element generates an activating current to the relay 
closing device for triggering and closing the circuit of the 
normally open switch. 

1 1 . Intel 1 igent car battery-charging cable device as claimed in 
claim 1, wherein a power on indicating unit is disposed between 
the relay closing device and the triggering device, whereby when 
the relay closing device is triggered and powered on, the 
indicating unit emits light to indicate the charging state of 
the device. 

12. Intel 1 igent car battery-charging cable device as claimed in 
claim 1, wherein a power on indicating unit is disposed between 
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the relay closing device and the triggering device, whereby when 
the relay closing device is triggered and powered on, the 
indicating unit emits light to indicate the charging state of 
the device. 

5 

13. Intel 1 igent car battery-charging cable device as claimed in 
claim 10, wherein a power on indicating uni t is disposed between 
the relay closing device and the t riggering device, whereby when 
the relay closing device is triggered and powered on, the 
10 indicating unit emits light to indicate the charging state of 

the device. 

14. Intel 1 igent car battery-charging cable device as claimed in 
claim i 1 , wherein a power on indicating uni t is disposed between 
15 the relay closing device and the t riggering device, whereby when 

the relay closing device is triggered and powered on, the 
indi cat ing uni t emits light to indicate the charging state of 
the device. 

20 15. Intel 1 igent car battery-charging cable device as claimed in 
claim 12, wherein the power on indicating unit is composed of 
a voltage drop element and a one-way conductive light emitting 
element which are serially connected. 

25 16. Intel 1 igent car battery-charging cable device as claimed in 
claim 13, wherein the power on indicating unit is composed of 
a voltage drop element and a one-way conductive light emitting 
element which are serially connected. 

30 17. Intel 1 igent car battery-charging cable device as claimed in 
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claim 14, wherein the power on indicating unit is composed of a voltage drop 
element and a one-way conductive light emitting element which are serially 
connected. 

5 18. Intelligent car battery-charging device substantially as hereinbefore 
described with reference to and as shown in Figure 4 of the accompanying 



drawings. 
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